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(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 
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I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-6 as originally filed 

as originally filed 

as received on 08/09/1 999 with letter of 08/09/1 999 

Drawings, sheets: 

1/2,2/2 as originally filed 



Claims, No.: 

2 

1 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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1. Statement 



Novelty (N) 


Yes: 


Claims 


1-2 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-2 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-2 




No: 


Claims 





rv 

'"'^ 2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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SECTION v.: 

1. 

1.1 The following documents D1 and D2 are referred to in this communication; the 
numbering will be adhered to in the rest of the procedure: 

D1 = EP-A-0 440 258 

D2 = PATENT ABSTRACTS OF JAPAN vol. 017, no. 551 (C-1 1 17). 5 October 
1993 & JP 05 155602 A (SEKIYU SANGYO KASSEIKA CENTER;OTHERS: 01), 
22 June 1993 

1.2 D1 discloses a process for steam reforming hydrocarbons by passing the 
hydrocarbon feedstock into a tubular reactor consisting of a series of elongated 
tubes filled with conventional steam reforming Ni and/or noble metal catalysts and 
which is being heated by burning of fuel thereby obtaining a partially steam 
reformed gas effluent which in turn is passed to an adiabatic reactor to produce a 
product gas rich in CO and Hg (cf. D1; page 3, lines 27-32; page 4, line 31 to 
page 5, line 12). D1 differs from the presently claimed process in that a steam 
reforming catalyst is supported as a thin film on the walls of a tubular reactor and 
furthermore D1 lacks utilization of waste heat in the flue gas from the primary 
steam reformer by heating a thin film catalyst. D2 discloses a process for steam 
reforming hydrocarbons by passing hydrocarbon feedstock into a reactor being 
heated by catalytic combustion of fuel and composed of concentrically set plate-fin 
compartments provided with a thin-film steam-reforming catalyst. D2 differs from 
the presently claimed process in that it does not suggest any means for utilizing 
hot flue gas from the tubular reactor in a thin film catalyst steam-reforming reactor, 
(cf. D2; abstract). 

The subject-matter of claims 1 to 2 meets the requirements of Article 33(2)(3)(4) 
PCT. 

SECTION VII.: 

2. The term "RKNR nickel steam reforming catalyst" used on page 5 of the 
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description appears to be a registered trade mark. 
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International Patent Application PCT/EP98/04563 
Applicant: HALDOR TOPS0E A/S 
PCT 900-00993/lh 
Date: 7 September, 1999 

NEW CLAIM 1 

1 . Process for the preparation of hydrogen and carbon monoxide rich gas by steam 
reforming of a hydrocarbon feedstock in the presence of a steam reforming catalyst 
supported as thin film on the wall of a reactor, comprising the steps of 

(a) passing a process gas of hydrocarbon feedstock through a first reactor 
(10) with a thin film of steam reforming catalyst supported on walls of the reactor 
(10) in a heat conducting relationship with a hot gas stream of flue gas; 

(b) passing effluent from the first reactor (10) to a subsequent tubular reactor 
(14) being provided with a thin film of steam refomning catalyst and/or steam 
refomiing catalyst pellets and being heated by burning of fuel, thereby obtaining a 
partially steam refomned gas effluent and the hot gas stream of flue gas; 

(c) passing the effluent from the second reactor (14) to an autothermal 
reformer (16); and- 

(d) withdrawing from the autothermal reformer (T6) a hot gas stream of 
product gas (20) rich in hydrogen and carbon monoxide. 
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InternaSonal application No. 
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International filing date (day/month/year) 

21/07/1998 


(Earliest) Priority Date (day/month/year) 


Applicant 

HALDOR TOPS0E A/S et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

Pr| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless othenwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 



2. 
3. 



□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



With regard to the title, 

[X] the text is approved as submitted by the applicant. 

[ I the text has been established by this Authority to read as follows: 



5, With regard to the abstract, 

pT] the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Rgure No. J 



Pn as suggested by the applicant. None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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1 


A 
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considered to be of particular relevance 
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which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underiying the 
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involve an inventive step when the document is taken alone 
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(57) Abstract 

Process for the preparation of hydrogen and carbon monoxide rich gas by steam reforming of hydrocarbon feedstock in presence 
of a steam reforming catalyst supported as thin film on the \yall of a reactor, comprising steps of (a) optionally passing a process gas 
of hydrocarbon feedstock through a first reactor with a thin film of steam reforming catalyst supported on walls of the reactor in heat 
conducting relationship with a hot gas stream; (b) passing effluent from the first reactor to a subsequent tubular reactor being provided with 
a thin film of steam reforming catalyst and/or steam reforming catalyst pellets and being heated by burning of fuel, thereby obtaining a 
partially steam reformed gas effluent and a hot gas stream of flue gas; (c) passing the effluent from the second reactor to an autothermal 
reformer; and (d) withdrawing from the autothermal reformer a hot gas stream of product gas rich in hydrogen and carbon monoxide. 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-6 as originally filed 

Claims, No.: 

2 as originally filed 

1 as received on 08/09/1999 with letter of 08/09/1999 

Drawings, sheets: 

1 /2,2/2 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims. Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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1. Statement 



Novelty (N) 


Yes: 


Claims 


1-2 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-2 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-2 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 
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SECTION v.: 

1. 

1.1 The following documents D1 and D2 are referred to in this communication; the 
numbering will be adhered to in the rest of the procedure: 

D1 = EP-A-0 440 258 

D2 = PATENT ABSTRACTS OF JAPAN vol. 017, no. 551 (C-1 1 17), 5 October 
1993 & JP 05 155602 A (SEKIYU SANGYO KASSEIKA CENTER;OTHERS: 01). 
22 June 1993 

1.2 D1 discloses a process for steam reforming hydrocarbons by passing the 
hydrocarbon feedstock into a tubular reactor consisting of a series of elongated 
tubes filled with conventional steam reforming Ni and/or noble metal catalysts and 
which is being heated by burning of fuel thereby obtaining a partially steam 
reformed gas effluent which in turn is passed to an adiabatic reactor to produce a 
product gas rich in CO and H2 (cf. D1; page 3, lines 27-32; page 4, line 31 to 
page 5, line 12). D1 differs from the presently claimed process in that a steam 
reforming catalyst is supported as a thin film on the walls of a tubular reactor and 
furthermore D1 lacks utilization of waste heat in the flue gas from the primary 
steam reformer by heating a thin film catalyst. D2 discloses a process for steam 
reforming hydrocarbons by passing hydrocarbon feedstock into a reactor being 
heated by catalytic combustion of fuel and composed of concentrically set plate-fin 
compartments provided with a thin-film steam-reforming catalyst. D2 differs from 
the presently claimed process In that it does not suggest any means for utilizing 
hot flue gas from the tubular reactor in a thin film catalyst steam-reforming reactor, 
(cf. D2; abstract). 

The subject-matter of claims 1 to 2 meets the requirements of Article 33(2)(3)(4) 
PCT. 

SECTION VII.: 

2. The term "RKNR nickel steam reforming catalyst" used on page 5 of the 
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NEW CLAIM 1 

1 . Process for the preparation of hydrogen and carbon monoxide rich gas by steam 
reforming of a hydrocarbon feedstock in the presence of a steam reforming catalyst 
supported as thin film on the wall of a reactor, comprising the steps of 

(a) passing a process gas of hydrocarbon feedstock through a first reactor 
(10) with a thin film of steam reforming catalyst supported on walls of the reactor 
(10) in a heat conducting relationship with a hot gas stream of flue gas; 

(b) passing effluent from the first reactor (10) to a subsequent tubular reactor 
(14) being provided with a thin film of steam reforming catalyst and/or steam 
reforming catalyst pellets and being heated by buming of fuel, thereby obtaining a 
partially steam reformed gas effluent and the hot gas stream of flue gas; 

(c) passing the effluent from the second reactor (14) to an autothermal 
reformer (16); and 

(d) withdrawing from the autothermal refonmer (16) a hot gas stream of 
product gas (20) rich in hydrogen and carbon monoxide. 
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This International Search Report consists of a total of 3 sheets. 

pr| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basts of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the International application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority In computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 



□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is tacking (see Box II). 



4. With regard to the title, 

PC] the text is approved as submitted by the applicant. 

I I the text has been established by this Authohty to read as follows: 



5. With regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 1 



Pr| as suggested by the applicant. None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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